Challenges in the management of aortic stenosis
T he classic case of aortic stenosis is in an otherwise healthy middle-aged patient with symptomatic severe disease who is referred to a cardiac surgeon for surgical aortic valve replacement. Unfortunately, physicians who manage valvular heart disease do not encounter this straightforward scenario on a regular basis. Rather, patients come with comorbidities such as advanced age, pulmonary disease, renal dysfunction, coronary artery disease, and significant left ventricular dysfunction. They also come with severe aortic stenosis without symptoms.
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In this issue of the Cleveland Clinic Journal of Medicine, Sawaya and colleagues 1 review the management of aortic stenosis, focusing on clinically challenging scenarios such as lowflow, low-gradient aortic stenosis, low-gradient severe aortic stenosis with a normal ejection fraction, aortic stenosis in elderly patients, moderate aortic stenosis in patients undergoing other cardiac surgery, and transcatheter aortic valve replacement, according to the guidelines from the American College of Cardiology and American Heart Association. 2 In addition to the situations covered in their review, a few other complicated situations in patients with severe aortic stenosis also merit discussion. We discuss these below.
■ AsymptomAtic severe Aortic steNosis AND A NormAL eJectioN FrActioN Patients with aortic stenosis may be unaware of their decline in functional capacity, since the illness is gradually progressive. In these patients, exercise testing is often done, as it can uncover limitations and determine the need for aortic valve replacement. Another group of patients with asymptomatic severe aortic stenosis who need aortic valve replacement are those whose ejection fraction is less than 50%.
However, many patients with asymptomatic aortic stenosis pass the stress test with flying colors-no symptoms, no blood pressure changes, no arrhythmias-and have a normal ejection fraction. Managing these patients can be more complicated. . Left ventricular hypertrophy may, therefore, eventually become another factor that we use in defining the appropriateness of surgery in patients with severe but asymptomatic aortic stenosis.
Comment. Not all patients who have severe aortic stenosis, no symptoms, and a "normal" ejection fraction are the same. Our view of what constitutes appropriate left ventricular function in aortic stenosis has changed and now encompasses diastolic filling values, myocardial velocity, and patterns of hypertrophy in addition to ejection fraction. Surgery is already considered reasonable for patients with asymptomatic but "extremely severe" aortic stenosis (aortic valve area < 0.6 cm 2 , jet velocity > 5 m/sec, mean gradient > 60 mm Hg), and it may improve long-term survival. 2, 5 However, closer inspection of left ventricular mechanics may also identify another group of patients whose prognosis is worse than in the rest. It is possible that a more thorough evaluation of left ventricular mechanics, including strain imaging, will provide a more elegant way to risk-stratify patients and help clinicians decide when to intervene in this difficult group of patients. 6 While these factors are not yet a part of the diagnostic algorithm, the work by Lancellotti et al 3 and Mihaljevic et al 4 sheds light on the idea that evaluation of advanced echocardiographic variables may provide clinical insights into whether patients should undergo aortic valve replacement.
■ pci For coNcomitANt severe coroNAry Artery DiseAse
The risk factors for aortic stenosis are similar to those for coronary artery disease, and many patients with moderate or severe aortic stenosis also have significant coronary disease. These patients are traditionally referred for combined surgical aortic valve replacement and coronary artery bypass grafting.
Patients who have the combination of both diseases have a worse prognosis, and adding coronary artery bypass grafting to surgical aortic valve replacement increases the perioperative mortality rate. 7 With advances in transcatheter aortic valve replacement, attention has turned to managing concomitant coronary artery disease percutaneously as well. Until recently, however, there were few data on the safety of percutaneous coronary intervention (PCI) in patients with severe aortic stenosis.
Goel et al 8 analyzed the outcomes of 254 patients with severe aortic stenosis who underwent PCI at our institution, compared with a propensity-matched group of 508 patients without aortic stenosis undergoing PCI. Overall, the 30-day mortality rate did not differ significantly between the two groups (4.3% vs 4.7%, P = .20), nor did the rate of complications such as contrast nephropathy, periprocedural myocardial infarction, and hemodynamic compromise during the procedure. In subgroup analysis, patients who had severe aortic stenosis and ejection fractions of 30% or less had a significantly higher risk of death than those with ejection fractions greater than 30% (15.4% vs 1.2%, P < .001).
Comment. This information is important, since many patients with severe aortic stenosis also have coronary artery disease. Certainly, for patients with significant coronary artery disease and severe aortic stenosis who cannot undergo surgery, the findings are especially encouraging with respect to the safety of PCI.
The findings also suggest that in patients for whom transcatheter aortic valve replacement can be performed in a timely fashion, a completely percutaneous approach to treating aortic stenosis and coronary artery disease may be reasonable. This hypothesis must be further investigated, but the preliminary data are encouraging.
■ trANscAtheter Aortic vALve repLAcemeNt iN Lower-risk pAtieNts
The PARTNER Given these encouraging results, the PART-NER II trial is now randomizing patients who are at moderate surgical risk (STS score > 4%) to surgical vs transcatheter aortic valve replacement.
Since transcatheter aortic valve replacement has been performed in Europe under the Conformité Européenne (CE) marking since 2007, diffusion of the procedure there has occurred in a more rapid fashion than in the United States. As a result, a number of patients with low or moderate surgical risk have undergone this procedure.
Lange et al 10 summarized their experience at a single center in Munich, Germany, with an eye toward patient selection and surgical risk. Between 2007 and 2010, 420 patients underwent transcatheter aortic valve replacement. When the authors divided the cases into quartiles according to the sequence in which they were seen, they found a statistically significant decline in the STS score over time, from 7.1% in the earliest quartile to 4.8% in the latest quartile (P < .001), indicating the procedure was diffusing into lower-risk groups. With respect to outcome, the 6-month mortality rate declined from 23.5% to 12.4%; this was likely due to a combination of patient-related factors (more patients at lower risk over time), device advances, and greater operator experience. Also of note, only 70% of patients in the latest quartile were intubated for the procedure.
Comment. Diffusion of transcatheter aortic valve replacement in the United States is following a thoughtful path, with patients being assessed by "heart teams" of clinical cardiologists, interventional cardiologists, imaging cardiologists, and cardiac surgeons, and with strict criteria for site approval to perform commercial placement of the Edwards Sapien valve. In keeping with this controlled process, future randomized studies (such as PARTNER II) of transcatheter aortic valve replacement in lower-risk patients will be necessary before this procedure can be widely applied to this patient group. The results are, therefore, eagerly anticipated, but preliminary experience from Europe is encouraging.
■ BALLooN Aortic vALvuLopLAsty is seeiNG A resurGeNce
In large part due to rising interest in managing aortic stenosis and to the anticipated diffusion of transcatheter aortic valve replacement, balloon aortic valvuloplasty has seen a resurgence in recent years. This procedure can be considered in a number of situations. In patients with severe aortic stenosis who are hemodynamically unstable and for whom urgent aortic valve replacement is not feasible, balloon valvuloplasty may serve as a "bridge" to valve replacement. Similarly, we have seen significant functional improvement in patients after balloon aortic valvuloplasty, so that some who initially were unable to undergo aortic valve replacement have improved to a point that either transcatheter or surgical replacement could be performed safely. In patients who need urgent noncardiac surgery, balloon valvuloplasty may be considered as a temporizing measure in the hope of reducing the risks of perioperative hemodynamic changes associated with anesthesia.
Many patients with severe aortic stenosis have comorbidities such as chronic obstructive pulmonary disease or liver or kidney disease that make it difficult to discern the degree to which aortic stenosis contributes to their symptoms. In such cases, the balloon procedure may provide a therapeutic answer; improvement of symptoms points to aortic stenosis as the driver of symptoms and may push for a more definitive valve replacement option.
Finally, in patients with no option for either transcatheter or surgical aortic valve replacement, balloon aortic valvuloplasty may be considered as a palliative measure.
The benefit of this procedure is only temporary, and restenosis generally occurs within 6 months. Therefore, its value as a stand-alone procedure is limited, and the overall survival rate is significantly improved only when it is used as a bridge to valve replacement.
It should be noted that balloon aortic valvuloplasty carries significant risk. The 30-day mortality rate may be as high as 10%, usually due to either aortic regurgitation (as a complication of the procedure) or persistent heart fail-A completely percutaneous approach to treating aortic stenosis and coronary artery disease is reasonable hypothetically ure. Other complications occur in up to 15% of cases and include stroke, peripheral vascular complications (due to the size of the devices used and concomitant incidence of peripheral arterial disease), coronary occlusion, need for permanent pacemaker implantation, cardiac tamponade, and cardiac arrest. In patients who require a repeat procedure, it entails similar risks and outcomes as the first procedure.
Comment. Balloon aortic valvuloplasty holds an important place in the treatment of patients with severe aortic stenosis. In our experience, it is most often performed to bridge severely symptomatic patients to transcatheter or surgical aortic valve replacement, or to better understand the contribution of aortic stenosis to functional limitation in patients with multiple comorbidities. It has tremendous potential to alleviate symptoms and provide an opportunity for functional improvement, in turn allowing definitive treatment with aortic valve replacement and improved quality and quantity of life in patients with severe aortic stenosis.
■ mANAGiNG severe steNosis is FuLFiLLiNG, But chALLeNGiNG
Managing patients with severe aortic stenosis is very fulfilling but at the same time can be extraordinarily challenging. It requires a patient-by-patient analysis of clinical, echocardiographic, and hemodynamic data. In some cases, the relationship between aortic stenosis and current symptoms or future outcomes may be in doubt, and provocative testing or balloon aortic valvuloplasty may be necessary to provide further direction. A meticulous assessment, requiring the expertise of clinicians, imagers, interventionalists, and surgeons is often necessary to deliver optimal care to this group of patients. ■ Diffusion of transcatheter aortic valve replacement in the United states is following a thoughtful path
